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(54) METHOD AND DEVICE FOR PICTURE PROCESSING, METHOD AND SYSTEM FOR 
PICTURE DELIVERY, AND COMPUTER READABLE STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To embed a picture with a 
visual digital watermark which has a high security and is 
easily restored. 

SOLUTION: An original picture consisting of plural 
picture elements consisting of picture element positions 
and picture element values, watermark picture shape 
information consisting of the picture element position 
indicating the shape of a picture to be embedded with, 
and a prescribed serial bit sequence expressed with 
binary numbers as a sequence are set in a initial state 
processing 11. In processing 12, the picture element 
position of a picture element constituting the original 
picture and watermark picture shape information are 
compared with each other. If they coincide with each 
other, this picture element position information is sent 
to processing 13; and if they don't coincide, the 
processing of this picture element is terminated. In the 
processing 13, the operation processing using picture 
element values (the whole or a part) in designated 
picture element positions of the original picture and prescribed bit (or a bit string) as the 
padding sequence is performed to generate a picture padded with the visual digital watermark. 
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HHS<DJfJ^*^TiIimag* £ ft £ j§*» I, H&ffMtftfB 

s„ 

( END ) 




3 

£ , _hEa«M&#2R5!l i ©SSESIt 5Ci(Ccfc«3 ±EH 
JdEa* L BM&Rfflf tttc J: 0 5* 3 ti 4*Rrt fc** ti 

±Rfmstiftm^mf^Li^m^sttiitm». ±Ka 

rt» t HHW&Rfff * RRtfaaMWWR W* a - If KKttT 4 
±E»«)ji*»y»Ji©a!»»ttf5CiK:j:D, ± 
[0 0 0 1 ] 

«^a^L*HWW-*«»Bf«fffi. ^fARWh 
fcft S n > t* a - ^R^BC 0 nJtfi&EfiJKftcc 

[0 0 0 2] 

ffi<D— oiLT^a^LiPftftia^ffi^**. 

©a^L/WttsaK^tti^rtta&i&tj^pitgssi, 

[0 00 3] **3»ffl<D**»fr l/tlt a^Lt»«30« 

(ctt/^fTfoftgt*. fflU Wjt^i/iuWiifc^iEJcn 
*(cwa^L««3&i»^ri»4©r. a^ut(WB4 or 
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[0 004] ^Wf«S!©«*a^ L<Df<3!ffJ& h<Dt L 
X. A*B««c»L*a7-yx»ft % -f>SS 

tttfcSftfcfft, :/n*£&MJtf03ft<&. ^n^^tecc^ 

swaftiisti*. »3&>Lt«83&$a«>a*tifc^ci * ^ 

Jpifetir^BHifcittS. cfttt. AS, IS, tft 
" PN«5»JJcJ;aiiB«^(Da^L/«*ffi w 199 7 

SC I S 9 7 - 2 6 BOCftm. 
[0 00 5] JiE(l»=»*-f>gefftteJ:4#ffitt, :/n 

1 ^ 1 tf v KO««4:a«>a^«. 
20 ltMiMMt^> 0 chtt. /NIL i^l" 

5«*a^b*SC M 1 99 7^ Bt-^ifffg-b^^Uf- 
^^>#y">AflRa»X« % SC I S97-26A(Cl¥ 

[0 00 6] _LEtf*-:/Uv h*»6c<t5^ffi«, A 

s*. w *}*--?\sv hmttm^it 

1 9 97^ Bf^iflMB-fe+^'J^-z^^^AlKH 
30 i&Sm SCIS9 7. 2 6DCC|^L^ 0 

[ 0 0 0 7 3 BBRO&H, HifiSfKiSilWriiur 
a-^a^Lftaa&iitf^ffi (Digimar ctt. *S 
^5, 6 3 6, 2 9 2#») fc^>4 0 

[0008] — ±Epjtaa!a^a^Lrtt, s^l 

40 «*|(fc*SCiK:J:0. «m»««rJQRntR(cai&i&tr^ 
[0 009] ±^U/cJ:^{C, sejfcopBasa^a^o 

[0010] a^^b Office ^^Jl/fliilfccr)* 

50 ^?9-2 33 455 5 . 4 9 1. 



1 

imz>&frmm±<Dmw-zft 5 c £ k <t o . tWR#Si*> 
**&a:fr&. 

iaasffli,* s c £ zftWLt ?z>n*m 1 fai8©Bi^Ma 
aaa^m* ■*> c £ £ii$iR£ -r*ft*5 i f2is©iii«Ma 

«>& £ *l "C l> -5 Mm "C * £ C £ 4 lit £ -f £ 1**111 IB 

znmt-? zm&m i istscDiii^Mffl^o 

SifBMHi&cOiliiRcDH^lit^ ±IBtt*i^^?!j£cD 

mm. 

> * c £ £ -r -5it*ii 6 1 mvm&mm 

mm. 

mm&m t > & c £ t -trzmim 6 imom&mm 
mm. 

&ii**i-C^£iIifii-C*>£ C £ *^fi!t£-r SS»JJSB6 IB 

Cf«*i i o ] ±iam-?-3#> L&meb& ttitcmfo, 

IttW&Wilc C £ tt Sit ?m 6 W!M<DWgi& 

mmm. 

mmmmmc <* o n k t?s ns_hiaii* 

- S*^*i!tt*iiStlfcil^cr)ili^<Dil^ffi£. ±IBS«> 
jA*^J£0?a@€:tf^ C £«£<£ *)±««-?a*»0*IW 

[10*3® 1 2 ] ±f2«mcitffliiBg#:*f j£tc J: *B|# 

ist&m 1 3 ] ismnic-zsMmm^ttic j: sag -*t 

{t«!ia*ffll^C£?r!HFi*£-rSli*^l llBiEOHig! 
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*aa;frfc. 

«!^«W$fi{c«l; D^Sti^^Kl*3{c^*nS±IBJlBi« 
©ia^©iii«ffl £ , ±^*l*jA**?iJ £ <om»*'n *) c 

mm%.u ! M!t>&frmiiZ3-— tfccfettu ±ia^— fee 

•3. JiiB^S*>b?rff?K-r-2.J:0KOfcC£5r!|$«(£ 

«i£ . ±.zm&&&?k&]t<Dmn*ft *> c £ &c i ^ ±sa 
l s feci zm®. £ 

20 Siii#Mffl^g 0 

imm 1 6 ] ±iB^jc*iiiiBt^^(c j: zmn 

^aft@„ 

[swells] mm®. m>Lwmmvimffl&u i M& 

ii^?iJ€rA^-rSA^S£ > ±IBS^bHi«^K^ 
$BCC J; 0 5% 3 ti Sff^rtic^* n-5_hfBMiB#<Dii»© 
30 iB^fii£. ±IBtt*ii^5>J£©jll»=&tf ^C£«Ci:»3 

£. 

^Ri^ai*jA*^iJ«:A^-r-2)A^jS£. JilB^^O 

u*>mib&ti titcmmommommm £ ifaa^ji 
40 <bmmt<oimn*ft'}c£icj:*), ±ibst«*»l* 

8»£rSiiifiifi3^>X7 i A„ 

[M«3119] JBOBfll. a«>LHflU&R1im. RVtt 

z±.tmm&<DWM<Dmmmt, ±iaa*ji^^j£<D 

S5»*ff 5 C £ tc«fc 0 *^-jS*»L*i««Wi**i/cBHft* 

a > t » - o nree^fBtejif*. 
so Cfs#jg2 0] &*m>L-t>mtb&£.titcmm. m& 
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5 6 3-9rtBB3ftTC»S. BPft, mWR*Mm<DB» 

So 

[ooi l ] c©#£-ctt* JHPDIR<o^r*«o»«— SB 
ft4#, **^>:/JV3ftfc:£T(DB*ffltt. BflLbic 

[0012] 

[ «i!B*s»9t l £ 5 £ -r s mm ] ±Ets* wtbmh l ft 

firWHl/c^, ^iEIIK«3WtTtotiac*iC^IBrH 
*s*ofc B $/c, aI1»a©«^a^L/JC*5lir5J, HOB 20 

/to J^^^>^Jl/tcJ;4*ffirK, Bfl&D^iEW 

ofc n ±E©<fc5*WBK:J:!K ^O^j£feSf¥««K 

[0013] J:E<DffigI£flm^4/ci&fCf?R 
3ftfc&£>-e, 3W¥«fiB|*-Hj8ctT5c:i*S'C*4J: 
seer ^c<b^@&?i oti>4 0 

[0014] 30 
[«HI*IW«-r4fcae)0*«] ±E©g«*afiM-4fc 

afrl/BflWBttfMR, S0*a&ii#^J*A#£U ± 

_hiHJ[^i®^roiif^»i®^ffl <t , ±Ea#&#3fiai i (Dig 
4<=fcMcLTl>4 0 

[0 0 15] *»W{cj:5ifflfl»«ffliKatc*st»r 

tt, ikb*. a*>LB*jHftft*L sv»»a*3»u* 

A2rr4A**«£, ±Ea*LBW^t«Wcj;D^ 40 
3 ft 4 JBttrt <c£* ft 5 ±EHGB*®BK<DBXfB £ , 

±K«w&«fcj«£ ©aw**? ^ c <t cc j: o n-^a*» L 

So 

[0 0 1 6 ] *fc, *^Jcj:Sffe©liitfe«iS*mcfc 

i»r», «^a*>L/*$a«)i&aftft:iii«, aa>LWttB 

«t»*. »tfa»&**W*A#<fcU ±Ea*>LBfe 

^tstt$8icj: o *s ft4««WK:£*ft4±E« j Fa*> 

t^a«>ii$ft/ciij|fe<Diii^<Dij^{ii, ±Ea«>ia-& 
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[0017] **IBtcj:4iiiMMBW*ttK:4JCiT 

J: 0 m$ ft 4#«rt«:d* ft4±EMBft©HBR<DBX 

«<fc. iiaa*ii*»9J<ta>s»*ff9 citc«fe«3, a 

3W««)ii*ftfcmfc, ±%mfrLm&mRm$mvMib 

i£#S5M*^~tftt:Etf U ±E^-mcteirt, ±E 
a* UMWHttlHHc J: 0 ft 4#ttWc** ft 4± 

[0018] Sfc, ^IM(cJ:SttoiHI«raKKK:*5 
«^a^U*saa?>i&*ftfcBM». a^LP^ffJ 

t*tm aofaewi^aE^^AA^iA^^ai. ±e 

a^LH«JI5«^(cJ:5^3ft4»ttrt«c*aftS± 
ffi«^^b^a»ii*ftfcH«CDia*©lB*tft, ± 

Ea<w&#» w i ©sw&fT 5 c <t cc <t o ±E*pa#> 
o * »i»-r * s»*k t * taw -r t, > 4 0 

[0019] ifc *«ffl5C<fcSHHR|B«V^^AtC*$ 
BDMk. a*LH^ttttWatfa«E>ii*5RJU 
* A^T 4 A**« i , ±iffil* UBflS&ttllWRK: <£ 0 

S 3 ft -6 f * ft 4 ±1 aM®&(DISSI<D©5g# 

^a^iA^jtjioam^ff^citc^rjw^a 
l ^a^ii^ ftfcH»*mdfr s«^#s i * s 
tfw<£, ±ia^a^L^a^ii*ft/cii^, ±iaa 
^ l B«?i5tt«f aava^a** w% ^- if tcieftr a 
Ef^at, ±ia«^a*^^a»i&*ftfcpB«, a^ 
LB«i»*m*a^a«)a*3RW*A* , rsA*#« 

<fc, ±Ea^UB«BBttfll«K*0*3ft*^rtKd 

s ft s_hiam^ m&> l ^aawi * ft/cis^coiii^oiij^ 

IB4JJBa*ii*»Wi©W*tf 5 CifcJ:?) ±E« 

[0 02 0] *»?BJc J: SR»J«(t«:*ji>rtt, 
JRiift. a^LBHR»Ktt«R. affafeii^JHWtA* 
TMli, ±iaa^L/iB«WBt«««KJ:>5^3ft-5JB 

«Wfc^^fts±taJliii^©[B^(Diiimfii<!:, ±iaa^f 
t <DWm-*'i=i *> C t J: 0 m^a*> b^a«>ii 

[0 02 1 ] *«BHJCJ:4te<OEl»ttmc*5CiT 

«, m-^a^bawaftiisftfcw*. a^ua^jfjK« 

«. aafa*ii**5«ftAAT4Kai<b. ±Ea^LBi 
$fitc J: 0*3ft4JU«rt«c**fti ±E«^a 
*L^a»ii*ftteH«©B*Oliii*ffli, ±Ea^ii 
*3R?»Ji ©»fit*?f ^ C i J; 0 ±E«^-a^ 0 

■rsjafflisntfrsfc&o^Dy^ASEttLrii 

4. 
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[0 0 2 2] **WfcJ:attCDiatt«»te*yC* 

&&imic^£ft&±imm&<Dmm<Dmmmt, ±ia 
s#i^*Hi£<DSW*fT ^ c & «: <t o s^aa> Ltfim 

S JBttrt 5C£ $ ft -5 _hifi*f»:fr L #««>iA 3: ft fcHHS! 
©IB^iii3Rffli±iaai«)ji**5>JioaJ»%tTO c <t 

[0 0 2 3 ] 

i^wawr*. Bin i ©^ffi«tc 

[0 0 2 4] 3CCC«iai 1 2 MBB<lft*»ffi'r s 

fit (£2BX(*-S|S) ±E««>i&*^(|ibr®»f3E 

[0025] »ctc. &a 1 4ra*ii*jaii%tTi\ *a 
ii 1 3 fcmhtiitmm&mvwmttt or ©jaws** 

[0026] ^lasojBiSfcititf. Mwtucstura 
*uii»««»«6c«;ofcK»*j|in*.4c 

wa**iiniHa*»i,±tts. a^t, 43gffc<Dj&JB<c 

[0027] ±sttffiMn*mfrLm&&&m&m& 

Stc niter & 0 , aa> bBj«Btt*«f«t#OD =f«E© 
a^-aA^WK^rtti^-r^n-^^-h-c**. ^2 50 



^S2000-184173 
8 

freaia 3 ft s mkoBK^ e> * & nj*a^ti^aa> 0 a 
* 6 a * a#> b oa^jet^m^s & * * 1 o^i(D»ita 

[0029] ^ictoii2 2 &c*5i>r. w?aa>i/S[aw& 

*»*«**«JSS;-4- 2 MSOBiflGrg ta* Oiffl&Btt 
[0 0 3 0] &m2 3tlt IHiBWCDjgJESftfciiBRtt 

tr. a»^^3^ba«rii*H$tcffli*6ftfc»»o 
a»#r*s. madNikffttan^j:^. «ra*>L 

^124 r«, ®s 2 3 icmhtitcmm&mvmmmt 

[0 03 1 ] 3tcjefSojg«tc jrfttf , IS 1 

[0 03 2] 03tt mi ©SlffiCD0^cD^^ii<t l> 

[0033] 2t^as©j&»», mm 3 3 j&hm- m 1 © 

ir^o^aSfltS. Ma3 3ti, J^ili«cDJiS$ftfc, 

*fljt», #DiBRffi^8b i tOffi-C^^ft^ti^. i§S 
$ft/c!ij*{i^^ 8 iiiSffig^cc^fi] *©iiffl*ffi* 
&^fc6 4b i tffCC±8EDESCCJ:*B9^fc*tf5. 

[0034] ccd<*:^, m&j&&mp}&t>mm<D5 6 1 

i t*«ibrfl|li4 (3e>ic, 8b i tO^yf-^s 
f*Un-r4) • DES*>6©Hi*«AftiRIC64b i t 

r^^cor, -ecDtH*^8 b i tstc^sau, &*A# 

[0 0 3 5] DES^F'J-ABg^iUtffl^ 
5»&tt, A*^J*». &0*W»HSI<bUT, DESO 
CBC^e- FfiCi^rJBHKSLaSr^S-HrS b i t«CC 
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[0 0 3 6] JJEW3©Silli©»lB«:j:^r» 
«*iii«©fg3£3tifciB*ifta«:»Lrffl-^*ff ^. c 

CO 0 3 7 3 *S8»OJKJBtcJ:ntf. DES^^COHi^ 
*a^ua«)ii*l©<!:Elt:ii0RttlB'C8b i tSfC^SJ 

[0 0 3 8] *^as©jB»r», vgmtt&tt or D E 20 

AL 4 IDEA, RC2. RC 4 . RC5, MIST 

y, is—v-mvs^. whiten- tr^-^-nif 

[ o o 3 9 ] m 5 i**sm<om 5 ©gs»© jbjb****- 
^r^ufcs^a^ bm&&&#sRVf& 2 01^0 

[0 040] Ifwl 5 1 W, JgQIHR. WF-aa^aaMi 
8I5 4i^&5. 40 

[0041] .a-irs 2», Kf#LfcWFaa>i,atf>i4 

SIMWD^fflcwrfa** 0»Httrffi*fflt>r «tJ&0 
a^L«B»SSB5 6i, DS«**S5H5 7i*i6a*. 
[0 042] 1 -C**BH»IR5S««, IBtt$?B 

5 3W«Btfc a*LBflUEHftll«B» av»dWi*3RW 



&BH 2000-184173 
10 

£\ tta6Si*»WW, tf (IH&ffilAt) KB 

[0 043] «^3&»L/©^iE)»l»*ftS6f a- 
ffc©a«&ii#»?!lte J: 0 ffiOfflfcCDflTFaa* L*M&*T 

oiB^raiiwaccaa&ii^asjusKiL* c /*cc£ 
[0044] m^fefri,m&&?>mfrmmz, ^—vs 

-If 5 2 0Gtf3£B5 5&Cffi#3ft£ 0 ^f5 2(J k 

«Sb/cii«*iB«s^a5 7r«[isi/, 

[0 045] ^Hs#»T«, 1f-^5 1 fii, IBttSg«5 

3fc»ffLr*aa3ft»uiB«HJ«f««, aat>i&&fl9tl« 
iB46*a5 8&HDm— !f5 JL— !f5 

2B\ — fi!3««K5 5tcffiff0/c«, W^aa^a* 

[0 04 6] *36*©»»"Ci*, -Htt«ft*tti bra 
*»Laa«>ii*»*li«o|g*B$^. flfeo^ ^ > ^ccte 

twtt-c**. *T-a*>L*aawa*tifcH»^ 

[ 0 0 4 7 ] B 6 tt, 6 ©Hfl603KjR*^T 

*>©r, SB3©ll»©^»©«^a*ioaa«)ii**ffi* 
flH>T«iiE 0fc«-7-a^ L/a«>ii*i5«<DlB#f tSSKR 
^•^PafrLW^Boa-mSKK:. RSA*04»Mi 

XBSteaOtffft) nr ii & © t -r *. 

[0 04 8] S6fcfeC^r. ±E»5©Sa6©»JB'Ctf 

-^3wa26j&*sju (^an) ^ffwuc^coi^ 

0, a-lf6 3a6«ltt*JS»e9r^«t«WII<Wt 
2 0&BlfliettSS86 6 *c, aiBfiltt^— tf 6 3 

? 4iatgt^B6 8fc^^«#3ti^ 0 



u 

[0049]H-w16 1B, 3*—*?6 3t<D$mtem-? 
HKJa6 20&MllliBttKa6 B*0^-1f6 3O 

»£U G1tKK6 4CDlE9Hl* a*u»tt«*&««c 

n^aa> uatoiA^^g 6 5 k Kii b s n+mfr oaa?> 

i&#»*B«*»T. KtB«8 4«c— l^«fipr*. C 
OBilfcWlB*^a7 1 *flli;ra— tf 6 3CCifflP3ft* 

tats^g 6 o ttcmt l x & asgu >tt*au ± 

[0 0 5 0 ] JL-1f(Dfi5B«*fl9^r«^-a^L«ra«b 

wr*fci>. «b«»^>#-** biters 

^Cl/c^fiL fcBSi KWi' * 7* A £ tjtT <CTC& 

5. 30 

[0 0 5 3] $^^fAii s MBB«K:«-?-a^o*a«) 
ii#:x-1ffctRte*£trw<8 1. ffll«*1fw<j:DBI 

a#> l>a«> 84, fl ©30fiO»«0«*a!3^ 

[0054] 3 ffi»btea^a^L««&ii*»* 
■ft. a*LBflU£KW*IL »»ii*3KW, VH&frL 40 

B«-3*7S£5g8 8. t*w<8 1 <bzt-1f 8 2<DlfflrtS« 

[0 0 5 5 ] 1f-/<8 1 "C**B«IS3ft&tt* iE&KB 

8 3 (cjkb&> aa> LBfc*ttt**> lataa* uiur 

tH(MK*fiH*LTC>*. «Bfc£^tta*»0±OTa 

»iitrt»«*^w»a*oa»ii*««8 4 cca#u so 
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^pj?sa^Lffl^^^®i«4f#^> 0 T*im>ftfrL 

a«&i&*«*lffl«»SfcB{c»|iRlii«t±< pur* 

So 

[0056] ^nma^L/a»i>ii*Sf*Bi«w, lews 

«8 3fc«J*Lr^aa^LB«JB«»«, a»ii*» 
5«i*{CPlt8a3&>Ua2«)ii*«ll8 5CcA*S*i. ^pJ 

tgacj^aa*>L/atoi&*j»*iB<fc&^a*s*i, fetes; 

[0 057] a-ifMt?^aa^L/*W0l»l^IiH»5i 
SfcS6c»H-T4&*3W^oi1Ha3&>bil/raa«) 

ffli»4ciccj:o, ^pjaa^tiu-ra^iisn^a 

ftfcB***IUi3hfc£*ic, *w<*iittW9«W* 

[0 05 8 ] cftfcJ^T, ^iEBBfln >FIEttfli«* 

u^jEjmsih , * pis© w?=-a Riatc j: 0 a«w&* n 

[0059] wc^mMvmommmmt <mb« 
WfiStcjrfjaffis-rscifcBitBrfto. cpui 

So 

[0 06 0 ] SB*. ±aufc«*lfc<OJB**c*l»rK?B 
L/ca 1 -04<D-7ci-*i*- hCCjr^Sbff^HtfTS 
fcftOV7 h^7©7*a^A3- F*KttbfcSEft 

P U #±8EBHtt«#0ct^ S ^7 A =2 - f %m 
[0 06 1] *fc, CODfat^ftil/Tte, ROM, R 

[oo6 2]gf^r, ccoiatg!«tt^S5-ig7(C7nb 

$4i/c^n^^An- F*K*fflL. *ffT SC iKJ: 
[0063] Sfc t a>bf*-*±r««0Tl>SOS 



13 



- K^ifcSMMB*- * Rc#b£ C P UV^jBffl©— BB 

W© aw * just 6 c t #r * a - 

[006 4] 

<Dmw$ic^&ti2>mm&<Dmm<Dmmm£, 

©SI^+^T^Ci^-C^^o 5 2, 

^LtjB»Lrj^«*ffl5E"raci^r#5. 5 6. 

[0066] ^ e>sc, wtaga«^j83CPL/3waabii*nyfc 20 57, 

6 2 

[Hi] 1 <Dmm<D&»Kj:&9ttfrism e 9 

«>ii**iSft^-r7i3*-^ + - hr*s„ 8 4 

[02 ] ^KOSZOllJSOJgJBKiaW^fa^Ljlf 8 5 

BfctfffifcjjVr^a-**- 8 6 
[ H 3 ] 3 © j&»© JBJBfc J: £ u a * 8 7 



(8) KPI2 000- 1 84 1 7 3 

14 

[ H 4 ] #fWj 4 <DmiM<D &mc J: a U ft? 

[ H 5 ] *SHB<Z>* 5 CD*S6©?B?J0C J: £ ±iamTSa> 

[B6] #imh ©IB 6 coiBSfe© jbibcc j: £ ±t em^jg a> 

^L<fc^WtBS«*j8^L**a«biit?J;5CCLfc* * 

5 1, 6 1, 8 1 

6 3,8 2 :x-1f 
55, 6 4, 68, 83 Ktt&S 

6 5 L/a^oA^^g 

7 0 «?9*>0flH»KS 

6 7, 8 8 iS^a^g 

7 1,89 Kft*« 



BfltettttK 



[HI] 



f START ) 




[02] 



( START ) 





14] 



( START j 



(" END J 



f END ) 




^2 00 0- 1 84 1 7 3 



[15] 



[16] 



. a. — *f( HKML*.S0 — ^ 1 









^ > 















5 




_1 



58 



[7] 





fittttB 



or ▼ 



tttt 



AS 



J c 



7d> h^-i?<0JK* 

F A(##) 5B057 AA20 CA20 CB20 CC01 CE20 
C*\20 DC31 
5C075 AB00 EE02 EE03 
5C076 M14 

53104 AA07 AA14 EA19 JA03 3A21 
KA01 mOl PA14 



